Paternal uniparental heterodisomy with partial isodisomy of chromosome 1 in a patient with retinitis pigmentosa without hearing loss and a missense mutation in the Usher syndrome type II gene USH2A.
To evaluate a form of nonmendelian inheritance in a patient with retinitis pigmentosa (RP). Direct DNA sequencing of the USH2A coding region and microsatellite analysis of polymorphic markers from chromosome 1 and other chromosomes. A patient with RP without hearing loss caused by the homozygous mutation Cys759Phe in the USH2A gene on chromosome 1q was found to be the daughter of a noncarrier mother and a father who was heterozygous for this change. Further evaluation with microsatellite markers revealed that the patient had inherited 2 copies of chromosome 1 from her father and none from her mother. The paternally derived chromosome 1's were heteroallelic from the centromere of chromosome 1 to the proximal short and long arms. The distal regions of the short and long arms of chromosome 1 were homoallelic, including the region of 1q with the mutant USH2A allele. This genetic pattern is compatible with a phenomenon of uniparental primary heterodisomy with regions of homozygosity arising through a nondisjunction event during paternal meiosis I and subsequent trisomy rescue or gamete complementation. A paternal second cousin of the patient also had RP and also had an identical heterozygous mutation in the USH2A gene in the same codon. However, the analysis of an isocoding polymorphism 20 base pairs away and closely linked microsatellite markers in the patient and family members indicated that the 2 mutant alleles are unlikely to be identical by descent and that the 2 relatives fortuitously had RP and a mutation in the same codon of the USH2A gene. This family illustrates that recessive RP without hearing loss can rarely be inherited from only 1 unaffected carrier parent in a nonmendelian manner. The genetic counseling of families with recessively inherited eye diseases must take into consideration the possibility that an unaffected heterozygous carrier can have an affected offspring homozygous for the same mutation, even if the carrier's spouse has wild-type alleles at the disease locus.